Measurements of the mean magnetic Ðeld of the Sun (MMFS) seen as a star were regularly conducted at the Mount Wilson Observatory from 1970 October through 1982 December. A listing is presented of all these data (2457 daily values) suitable for comparison with similar data of other observatories and for studies of magnetic variability and rotation of the Sun. The scatter-plot diagrams and power spectra of the Mount Wilson data and also of the total data 1968È1991 (collected from three observatories : Crimean Astrophysical Observatory, Mount Wilson Observatory, and Wilcox Solar Observatory) are also presented. Time variations of the MMFS connected with solar rotation at periods B27È28 days and also an enigmatic 1 yr variation are brieÑy discussed.
INTRODUCTION
The mean magnetic Ðeld of the Sun (MMFS) as a star means the strength of the longitudinal component of the photospheric magnetic Ðeld averaged across nearly all the visible hemisphere of the Sun. More correctly, it is some average value of the solar magnetic Ñux weighted by the instrument and limb-darkening proÐle of the solar disk.
The Ðrst measurements were made in 1968 by Severny at the Crimean Astrophysical Observatory (CrAO). (1969) Those measurements were performed systematically until 1976 and are already published & Severny (Kotov 1983) . At the present time the MMFS observations are made practically each day, depending on weather and instrument conditions, at the Wilcox Solar Observatory (WSO, of the Center for Space Science and Astrophysics of Stanford University ; see et al. and were started in 1975 Scherrer 1977b ) May, with regular publication of MMFS daily values in Solar Geophysical Data. More or less systematically, the MMFS measurements have been conducted also at the Sayans Observatory (Institute of the Solar-Terrestrial Physics, Irkutsk) since 1982 & Demidov (Grigoryev 1987 ) and occasionally at the CrAO.
At the Mount Wilson Observatory (MWO) regular MMFS measurements were performed from 1970 October through 1982 December but have never been published. These measurements seem to be of great value for the study of magnetic variability, rotation, and the activity cycle of the Sun and its magnetic sector structure and relations of the latter to the sector structure of the interplanetary magnetic Ðeld. The main goal of this paper is to present all those 1 Crimean Astrophysical Observatory, Nauchny, Crimea 334413. 2 Wilcox Solar Observatory, CSSA, Stanford University, Stanford, CA 94305.
3 National Solar Observatory, National Optical Astronomy Observatories, Tucson, AZ 85726.
MWO data, which should be available for the community of solar physicists.
THE MMFS MEASUREMENTS
The methods used at di †erent observatories for the MMFS measurements are described in detail by Severny Scherrer et al. (1971) , Scherrer (1973) , Howard (1974 ), and & Demidov (1977a , 1977b , Kotov (1977) , Grigoryev At each observatory a Babcock-type solar magneto-(1987) . graph records the Zeeman polarization in the wings of the iron absorption line 525.0 nm having Lande factor g \ 3.
The true zero level of the instrument is determined by records of the magnetograph signal in the magnetically insensitive line Fe I 512.4 nm (at the CrAO, WSO, and Sayans ; this line has a Lande factor g \ 0) or by records of the Fe I 525.0 nm line, but with the electro-optical modulator switched o † (at the MWO). The MMFS is usually measured for the total solar hemisphere (CrAO, WSO, MWO, and Sayans Observatory) or, sometimes, for a large central area of the solar disk (at the Sayans ObservatoryÈwith radius of the circular area 0.86 where is solar R _ , R _ radius). It was shown by that the MMFS Scherrer (1973) signal is determined predominantly by the central (BR _ /2) area of the solar disk. The measurements are made usually once per day (but at the WSO several times per day ; then the results are averaged).
The limb-darkening proÐle b contributes to the resultant strength of the MMFS (B, expressed in kT ; 1 kT \ 0.01 G) as a weighting function :
where the integration is performed for the total visible area of the solar disk ; is the actual magnetic Ðeld strength in a B 0 given point of the photosphere, and c B 1 is the instrumental calibration factor ; the coefficients and (both are B1) f 1 f 2 account for the apparent Doppler shift of the spectral line near the equatorial limbs, instrumental vignetting, and other possible instrumental e †ects ; see Scherrer (1973) , and Scherrer et al. Kotov (1977) , (1977a, 1977b) . The MWO mean Ðeld observations were earlier described in detail by and Scherrer (1973) Howard (1974) . At the MWO 46 m solar tower, the objective lens was a 30 cm achromatic doublet, f/150 (at the end of 1971, a new triplet apochromat was installed, also 30 cm, f/150). The spectrograph is a 22.5 m f/150 Littrow type in a vertical pit. The dispersion provided by a Babcock grating, 16 ] 26 cm, 610 grooves mm~1, blazed in the Ðfth order green, is 11 mm The solar magnetograph is described in detail by A ~1. and Scherrer (1973) Howard (1974) . For the MMFS measurements, an auxiliary lens was placed between the telescope objective and spectrograph, so that this combination matched well the angular size of the SunÈwhich can be considered f/107Èat the spectrograph, with its focal ratio of f/150. The combination of objective and auxiliary (diameter 15 cm) lenses produces a region at the entrance aperture with about 7.6 cm in diameter that is equally illuminated by any point of the solar disk and thus can be qualiÐed as integrated light of the Sun. Every day that it has been practical to do so since 1970 October and through 1982 December, the mean Ðeld has been measured either just before or just after the daily magnetogram.
A complete MMFS observation cycle consisted of one integration with the modulator turned on and two with it turned o † ; each complete cycle took about 20 minutes. The resultant standard error for a typical observation at the MWO was^7 kT ; this might be compared with a similar typical error of about^17 kT for the CrAO data and about 5 kT for the WSO data. However, there may be sometimes additional sources of random and systematic errors, as discussed earlier by et al. Scherrer (1977a) . The detailed observing, calibration, and analysis procedures used at the MWO are given in Scherrer (1973) .
THE MWO DATA 1970È1982
A typical time for the MWO observations is about UT 16 : 00È20 : 00 ; it generally coincides with the time of similar observations at the WSO and is about 9È11 hr later than measurements performed at the CrAO.
The complete list of MWO daily measurements is given in Tables  where MMFS values applied to the data. (1973)Èwere During the 13 yr interval, the total number of MWO data N \ 2457, with a mean value (zero o †set) 0.2 kT and overall rms value * \ 67 kT. The number of MMFS measurements each year, the yearly means, and corresponding standard deviations (*) are presented in together with Table 14 , similar parameters for the CrAO (1968È1976) and WSO (1975È1991) data sets.
In we plot all daily values of the MMFS from Figure 1 the CrAO, MWO, and WSO measurements and also the merged data for 1968È1991. The total number of originally measured daily values N \ 8946. There have been no special calibrations or normalization coefficients applied to the original data acquired at the three di †erent observatories. These scatter plot diagrams explicitly show the 11 yr change of the rms value accompanying the slow systematic varia- shows the MMFS measurements made only at Figure 2 the MWO observatory, 1970È1982, but with higher time resolution. Some years clearly exhibit the presence of a quasi-periodic pattern associated with the two-or foursector structure of the general magnetic Ðeld of the Sun ; sometimes the MMFS value is quite largeÈup to 200 kT or more, in absolute valueÈand sometimes it seems to be comparable with noise. One should note, however, that some apparent variations in the observed MMFS pattern from year to yearÈwith dominance of two-or four-sector structures, or slow variation of the MMFS mean level through a yearÈmight be quite questionable ; a part of these variations should perhaps be attributed to changes of the instrumental sensitivity, zero o †set, and noise.
POWER SPECTRUM OF THE MMFS
The analysis uses a discrete Fourier transform (DFT)È actually, the computation of periodograms. (Throughout this paper, following we often use the term Scargle 1982, power spectrum [PS] instead of periodigram, though the latter, being constructed with the use of a Ðnite amount of discrete data, is only an estimate of the theoretical PS.). The MMFS signals are supposed to be strictly periodic.
We did not apply various sophisticated codes to treat MMFS data because (1) the main goal of the paper is to present extensive data set obtained over 13 yr at the MWO ; and (2) in order to perform the most elaborate analysis, the MWO data should be perhaps summed up with similar data obtained in 1968È1996 at the CrAO, in 1975È1996 at Stanford, and in 1982È1996 at Sayans Observatory. This of course needs a number of interesting computations made with the use of various mathematical and statistical procedures (e.g., CLEAN, superposed epoch analysis, Scargle technique, etc.), which can be done by any author in 1982 the future. One should also note that di †erent authors like their own reduction codes. Any of those might have both merits and drawbacks, but statistical properties of many methods seem to be often difficult to establish correctly (see the relevant discussion in Our main goal was Scargle 1982). to measure the MMFS during many years.
One should also notice that there are sometimes signiÐ-cant controversies between di †erent authors as to the most correct reduction procedures and statistical criteria that must be applied to unevenly spaced dataÈespecially in the case of the search for a periodic signal of mean amplitude comparable with noise.
For instance, et al. pointed out that soForbush (1983) called quasi persistency present in the data may lead to signiÐcant overestimation of the conÐdence of the results obtained by superposed epoch analysis. Meanwhile, concluded that the signiÐcance criterion Rachkovsky (1985) based on Fourier amplitudes allows one to ignore the e †ect of quasi persistency. As to the e †ectiveness of the simple DFT algorithm, it seems worthwhile to refer to Abramenko & RachkovskyÏs paper in which it was explicitly (1983) shown that the Fourier transform of discrete digital data set is equivalent to superposed epoch analysis.
We deal here with unevenly spaced data for which some questions indeed might arise connected with the interpretation and signiÐcance of the resultsÈpeaks in the PS (see°5 ).
General aspects of the use of the periodogram analysis for detection of strictly periodic signals hidden in noiseÈ especially for the case of unevenly spaced dataÈwere considered in detail, e.g., by
He arrived at several Scargle (1982) . very interesting conclusions :
1. The periodogramÏs infamous statistical difficulty appears to be not severe if the signal is strictly periodic.
2. Moreover, that uneven spacing can be even desirable if aliasing is an important problem.
3. "" The statistical behavior of the periodogram for uneven spacing is essentially identical to that for the case of even spacing.ÏÏ 4. "" Periodogram analysis is exactly equivalent to leastsquares Ðtting of sinusoids to the data.ÏÏ shows the PSs of the MMFS variations com- Figure 3 puted with the use of a DFT code within the range of frequencies corresponding to rotation of the Sun for each observatory separately. There are substantial di †erences in details between PSs of three observatories ; notice, however, that these di †erences can be easily attributed to instrumental causes (e.g., to di †erences in calibration, instrumental vignetting or averaging of the magnetic Ðeld over the solar disk) and/or real changes of the PS with time in the course of the 11 yr cycle. The highest peaks correspond to rotation of the equatorial magnetic Ðeld with synodic period B27 days.
As noted in a typical error of individual MMFS°2, measurement appears to be comparatively largeÈabout 17 kT for the CrAO,^7 kT for the MWO and^5 kT for the WSO data. The mean amplitude of the highest peaks in the PSa shown in is about 20 kT, i.e., comparable Figure 3 to the noise level of data series. The statistical conÐdence of those peaks however is remarkably large, [3 p, owing to statistics of large numbers of separate measurements used for individual spectrum.
We come to the same conclusion if we evaluate the formal conÐdence level of those peaks (and of the highest peaks in any PS below), taking into account an exponential law of distribution of power in a harmonic PS ; for details see, e.g., and et al. Groth (1975) , Scargle (1982) , Doroshenko (1985) . According to these authors, a chance probability to get a peak of mean harmonic amplitude at a preselected fre-A h quency in case of evenly spaced data with variance *2 equals
where the parameter
and N is the total number of independent measurements in a given data series. The value 4*2/N in our case approximates the mean level SIT of a given PS ; for unevenly spaced data, the real mean level of power, SIT, might be signiÐcantly enhanced owing to gaps and subsequent aliasing of peaks.
In case of PSs of the MWO data shown in we Figure 3b , have for the dominant rotation period B27 days : harmonic amplitude kT and, consequently, g B 55 ; therefore, A h B 20 the formal a priori probability to get that peak by chance appears to be negligible : p B 1.3 ] 10~24. However, to obtain the actual probability, one must evaluate g from the mean power of the real spectrum computed for the whole range of frequencies (note, however, that in our case the empirical value of the mean level of PS is B7.3 ] 10~4, which corresponds to that calculated by formula SIT \ 4*2/N for the evenly spaced time series). The result- FIG. 4 .ÈPower spectrum of the MMFS according to 24 yr measurements performed from 1968 to 1991 at three observatories, CrAO, MWO, and WSO (in all, N \ 8946 daily measurements). The CrAO and MWO data were reduced to the WSO scale (see text ; the same as in Fig. 5 ). ant probability to get that peak by chance can be obtained by multiplying p by a number of independent frequencies m (in our time series, it is B2400). The resultant probability is B3.8 ] 10~22, which corresponds to about a 9.6 p level of normal distribution. The empirical ratio g for the lowest peak (marked in is found to be B22, and thus 29d .12 To get PSs of the combined 1968È1991 data from three observatories, the rms value of the CrAO and MWO data (* B 67 kT for both observatories) was reduced to the rms value of the WSO data (* B 46 kT), taking into account the linear regression coefficients : 0.59 for MWO data and 0.43 for the CrAO dataÈusing the procedure described previously by et al.
As a result, we obtained Scherrer (1977a) . the total merged data set 1968È1991 with N \ 8946 MMFS data points with overall rms value * B 43 kT.
One should note that the general structure of the PSs computed for the merged data 1968È1991 changes insigniÐ-cantly if one uses other normalization procedures before merging three data seriesÈfor instance, (1) with a factor 1.00 for any observatory, or (2) with preliminary division of the MMFS data set, of each observatory separately, by its own rms value. This may be easily explained as (1) mean harmonic amplitudes of the main periodic components, kT, and (2) a large number of indepen-A h B 5È17 dent measurements, N \ 8946 ; see also°5.
The PS for the merged data 1968È1991 is plotted in and shows at least two interesting features : Figure 4 1. The highest peak, days, may be P 1 \ 26.92^0.02 interpreted as the most dominant phase-coherent period of rotation of the large-scale photospheric magnetic Ðeld near the solar equator ; the other prominent peak, 27.13^0.02 days, is supposed to be of the same origin.
2. The peak days characterizes the P 2 \ 28.13^0.02 well-known 28 day periodicity observed frequently in the temporal behavior of solar activity, various solar structures, and the large-scale magnetic Ðeld of the Sun ; see, e.g., & Wilcox Svalgaard (1975) .
There are sometimes large gaps in the dataÈespecially of the CrAO and MWOÈmostly caused by weather ; these gaps, as can be seen in Tables  are often as long as a 1È13, couple of weeks and sometimes exhibit a drift through the table that seems to be a calendar year. The most signiÐcant quasi periodicity of these gaps is nearly a year (due to winter atmospheric conditions). However, the real inÑuence of these gaps (sampling) on PSs appears to be of minor signiÐ-cance. Indeed, if it were signiÐcant, the major peak of B27 days would split into three components, with two side lobes, and which are in fact absent in PSs of B25d . Kotov (1987) .
Our results conÐrm the previous conclusion (Hoeksema & Scherrer Hoeksema, & 1987 ; Kotov 1987 ; Antonucci, Scherrer that the large-scale solar magnetic Ðeld 1990) pattern rotates almost exclusively with two discrete periods, near 27 and 28 days, both having lifetimes comparable to the 24 yr length of the current MMFS data.
One should also note that the presence of the second, long-term and phase-coherent, period might be B28d .1 closely related to the asymmetry of the northern (N) and southern (S) hemispheres of the Sun. According to & Scherrer in cycle 21 the Ðeld in the Hoeksema (1987) , N-hemisphere rotated more quickly than that in the S-hemisphere ; this N [ S di †erence in rotation rate may be cycle-related.
The beat period of the Ðrst two periodicities, and 26d .92 equals 9.5^1.1 yr and therefore might be physically 27d .13, connected with the 11 yr cycle. (Notice that an actual length of this cycle during the 20th century, determined by sunspot activity, is close to 10.5 yr.)
The long-term measurements of the MMFS thus imply that there are long-lived magnetic structures that are phasecoherent over many years, i.e., during several decades, or a few solar cycles. The implication is that the surface Ðelds are not directly responsible for the solar cycle. This also suggests that the large-scale Ðeld may be a more direct indicator of the magnetic cycle at the base of the convection zone than are the small-scale Ðelds that are substantially distorted by turbulence.
The PS for lower frequencies is shown in where Figure 5 , the strongest peak, with harmonic amplitude kT, A h B 5 corresponds to period P \ 1.03^0.01 yr (for detailed discussion, see°6).
THE ROLE OF GAPS
As was mentioned above, the MMFS data are burdened by gaps of various lengths, which result mostly from weather conditions and schedules of observations at three observatories. This might give rise to doubts of the reality of dominant peaks in the MMFS PSs, especially of the Ðne structure of rotation periods plotted in and also of Figure 4 low-frequency features in Figure 5 .
To investigate this problem, Ðrst, the real data were substituted with ordinates generated by monochromatic harmonic waves with period
.92 (where represents time moments of actual MMFS meat i surements, i \ 1, 2, . . . 8946) ; this procedure does not change the original pattern of gaps. The PS of this simulation signal is plotted in where we see only one Figure 6a , ("" ad hoc ÏÏ) prominent peak, without any signiÐ-P \ 26d .92, cant splitting (notice that the two yearly side lobes that resulted from some scarcity of winter data have negligible amplitudes).
The next experiment was in randomizing real ordiy(t i ) nates of the MMFS signal leaving the sampling (time distribution of gaps) unchanged. The PS of this time sequence is plotted in where no signiÐcant peaks emerged Figure 6b , (compare it with for the real MMFS time sequence). Fig. 4 This analysis strongly supports the reality of all major peaks in the PS of MMFS computed for the frequency range of solar rotation.
An independent argument in favor of reality of the 27È28 day peaks in is the result of direct measurements of the MMFS sampling, one must conclude that the major MMFS peaks, near and are real (see also the 27d .0 28d .1, relevant discussion in°4).
A similar test procedure was applied to the MMFS data for lower frequencies. The amplitude spectrum for the window function is plotted in where the substan- Figure 7a , tial peak corresponds to period 1.00^0.01 yr, i.e., to an exact year periodicity of gaps caused by winter seasons. The PS of a simulated harmonic signal with P@ \ 1.00 yr is y(t i ) shown in where the highest and only signiÐcant Figure 7b , peak corresponds to an a priori period P \ 1.00^0.01 yr, without any noticeable splittings. Finally, in we Figure 7c present the PS computed for shuffled ordinates (but y(t i ) with the original window function) ; one sees here no any signiÐcant peaks at all.
This analysis conÐrms the reality of all the major peaks in the PSs of MMFS plotted in Figures and The high 4 5. conÐdence levels of the major peaks (with P B 26d .92, 27d .13, and 1.03 yr) result from the following circumstances : 28d .13, 1. The total time series of MMFS data has almost zero o †set ; this remarkably decreases the potential possibility of gaps to produce spurious peaks in the PSs obtained.
2. The gaps are distributed more or less randomly in time ; there is evident scarcity of winter data, but it has small inÑuence on the pattern of PSs (since it produces side lobe peaks of insigniÐcant amplitudes in the PS of the simulated harmonic signal ; see Fig. 6a ).
3. The rms value of the merged MMFS time series (N \ 8946), * B 43 kT, is much larger than the average amplitudes of periodic signals, kT, but the con-A p B 10 Ðdence levels of peaks in the PSs are still sufficiently high owing to the large number of measurements, N \ 8946. 4. Indeed, for the statistical criterion g \ A p 2 ] N/(4*2) (see we get a large value, B102, which means a very high°4) conÐdence level for all the major peaks marked in Figures 4 and if we multiply their chance probabilities by a 5Èeven number of independent frequencies tested.
The conÐdence of periods of approximately 1.6, 1.9, and 23 yr in of course, is much lower than that of the Figure 5 , 1.03 yr periodicity, owing to the smaller number of cycles superimposed (too short a realization for longer periods) and also owing to their much lower amplitudesÈas compared with the peaks in Figure 4 .
The origin of the 1.03 yr peak in is open to Figure 5 discussion. It can hardly be attributed to the yearly distribution of winter gaps in data, since the di †erence between the 1.03 yr period and an exact 1.00 yr period of winter gaps substantially exceeds the error. Perhaps it might be caused by a purely geometric e †ectÈby the annual change of the visibility condition of the northern and southern solar poles (however, see the discussion of this question in & Kotov Levitsky and also in 1985°6).
QUASI-ANNUAL VARIATION AND INTERPRETATION
Deviations of the monthly and yearly averages of the MMFS from zero (see and are thought to Table 14 Fig. 2) be caused by shifts of the zero level of the magnetograph, due to quasi-systematic errors and incomplete accounting for instrumental zero-level shift, and/or by real slow variations of the mean value of the MMFS signal.
In this regard see, e.g., widespread discussions (Babcock & Babcock 1955 ; Severny 1968 ; Wilcox 1972 ; Howard & Wiehr & Levitsky about 1974 ; Stix 1974 ; Kotov 1985 ) the so-called magnetic asymmetry of the Sun : the predominance of one polarity over another at the solar poles or over all the visible hemisphere of the Sun. There are also several other observational e †ects that might be responsible for this "" magnetic asymmetry ÏÏ and should be considered in detail in the future ; for instance, (1) di †erences in visibility due to potentially di †erent brightness in Ðeld elements of opposite magnetic polarity, (2) difficulty in accurately measuring polar Ðelds, (3) the circumstance that we are not seeing the whole Sun at the same time, (4) the e †ect of tilt of the SunÏs poles and (5) of the missing data, and (6) the magnetic Ðeld evolution.
Changes of the MMFS mean levelÈand also rms valueÈ from year to year may, to a substantial degree, characterize a real variation of the yearly strength and the mean value of MMFS in the course of an 11 yr cycle of magnetic activity of the Sun. This is clearly seen, e.g., in which Figure 1 , reveals the 11 yr variation of the magnetic Ðeld strength reÑected by changes of the rms value.
However, the most striking result is the 1 yr variation of the MMFS, clearly demonstrated by the strongest peak in which corresponds to a period of P \ 1.03^0.01 Figure 5 , yr ; its harmonic amplitude kT in the Stanford A h B 5 MMFS scale. This periodicity, signiÐcantlyÈby about 3 pÈdeviating from 1.00 yr, may represent an additional manifestation of the above-mentioned magnetic asymmetry of the Sun. It appears hard to ascribe it to some trivial terrestrial phenomena caused, e.g., by e †ects of instrumental polarization, changes of atmospheric transparency, seasonal weighting, missing data, etc. ; for a discussion, Kotov (1985) . prominent peaks in with periods B1.6, 1.9, and 23 Figure 5 , yr, might result from real quasi-periodic changes of the MMFS and are of interest for future research.
One should notice, however, that the Ðrst two periods might result from beating of peaks within the range of solar di †erential rotation,
The third period, B23 yr, B26d .9È28d .1. coincides with the length of the solar magnetic cycle, B20È22 yr, and thus might be a manifestation of the "" magnetic asymmetry ÏÏ of the Sun. Its true origin, however, is not known, and we should note that its statistical signiÐ-cance is very small : the PS in is computed for the Figure 5 MMFS observations covering only a little bit more than one 22 yr magnetic cycle of the Sun.
There is no appreciable peak associated with the length of the solar 11 yr cycle ; the same conclusion was recently reached by & Obridko Rivin (1992) . The PS in also exhibits a noticeable peak with Figure 5 period with a mean harmonic amplitude 160d .5^0d .7 A h B 3 kT. This is close to period(s) of approximately 150È160 days recently discovered in solar activity and widely disputed in the literature (see, e.g., & Miletsky Ikhsanov 1990 ; & Sturrock and references therein). Bai 1993 The true nature of the most puzzling period, B1 yr, seen in the MMFS records is yet poorly understood. Notice, however, that many observers are convinced that the origin of the 1 yr periodicity is almost certainly geometric.
Several additional notes perhaps still need to be made. The SunÏs polar Ðeld gradually weakens and reverses over a period of several years each solar cycle. The Ðeld is strongest at solar minimum and reverses its sign a little after solar maximum. Many solar physicists therefore believe that the 1 yr variation seen in the MMFS signal might simply result from a trivial annual change of visibility of solar polar ÐeldsÈdue to the change of the EarthÏs heliolatitude by during a year. In turn, the observed7¡ .25 MMFS annual variation may indicate also that the polar Ðeld is strong, approximately 10È15 G, and very sharply peakedÈi.e., is much more concentrated toward the poles than a dipole conÐgurationÈat solar minimum. The model of the strong, well-peaked polar Ðeld was advanced by Duvall, & Scherrer on the basis of the Svalgaard, (1978) Stanford polar Ðeld measurements. This strongly peaked polar Ðeld was found to be consistent with the results of the surface Ñux transport model developed by Wang, Sheeley, & DeVore (1989) .
On the other hand, the true nature of the 1 yr MMFS variation still waits to be fully explained since (1) the exact value of the period, 1.03^0.01 yr, signiÐcantly deviates from 1.00 yr ; (2) no reasonable terrestrial artifacts that could explain an appearance of this 1 yr signal in the MMFS records have been found so far ; and (3) large-scale magnetic Ðelds spread all over the SunÏs disk (and also those at lower latitudes where the inÑuence of the EarthÏs latitude e †ect is negligible) sometimes show a pronounced nearly 1 yr variation. For detailed discussion of the problem see, e.g., and & Levitsky Wilcox (1972 ), Howard (1974 , Kotov (1985) .
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